Summary. Plasma thyroxine (T 4 ), triiodothyronine (T 3 ) and iodide levels were measured from birth until 30 days of age in 17 Holstein x Friesian (HF), 7 Salers and 7 Charolais calves born at term. The response of plasma T 4 and T 3 levels to bovine thyrotropin (TSH) injection was also compared in two groups of 9 HF calves 3hrs and 21 days, respectively, after birth.
In the HF calves, plasma T 4 and T 3 levels increased from birth to 6 hrs (when the rectal temperature of these calves decreased slightly), then diminished until day 7 and remained stable until 30 days of age. In Salers calves, changes in the plasma T 4 and T 3 levels were not different from those observed in HF animals. However, in Charolais calves, there was no significant increase in plasma T 4 and T 3 levels after birth. Twelve and 24 hrs after birth, the plasma iodothyronine levels measured in these animals were lower than in HF calves. In Salers and Charolais calves a positive linear relationship was demonstrated between plasma T 4 (or T 3 ) levels at birth and the birth weight. In the three groups of calves, plasma iodide levels decreased from birth until 10 days of age, then remained stable until the end of the first neonatal month.
Intravenous injection of the same dose of bovine TSH (5 mU/kg of body weight) induced a rise in the plasma T 4 and T 3 levels which was significantly more intense in 21-day old calves than in 3-hr old calves.
Introduction.
The function of the mammalian thyroid gland during the perinatal period has received much attention during the past few years (Geloso, 1967 ; Thorburn and Hopkins, 1973 ; Vigouroux, 1976 ; Fisher et al., 1977) . However, to our knowledge there are very few sequential studies of the plasma iodothyronine level in newborn calves (Nathanielsz, 1969 ; Kahl, Wrenn and Bitman, 1977 ; Cabello, 1980) . Moreover, these studies were conducted on only'a few animals and provide no precise information on putative changes occurring immediately after birth in calves and lambs (Fisher et al., 1977 ; Davicco, Vigouroux and Barlet, 1980 Total plasma T 4 and T 3 concentrations were measured by radioimmunoassay using T 3 (Trik) and total T 4 (Tetrak) radioimmunoassay kits from the French Atomic Energy Commission. In our experimental conditions, T 4 assay reproducibility was 2 p. 100 and its sensitivity was 1 ng/mi of plasma ; T 3 assay reproducibility was 3 p. 100 and its sensitivity was 15 pg/ml of plasma. No significant interference with other iodothyronines or iodotyrosines was observed in any of the assays.
Plasma iodide levels were estimated by a previously described method (Vigouroux, 1976 ; Davicco, Vigouroux and Barlet, 1980) .
The results were expressed as the mean ± SEM. Student's t-test was used for statistical comparison.
Results.
The plasma T 4 levels (pg/di) in the 17 HF calves increased from 14.7 ± 1 at 0 hrs to 18.2 ± 2 at 6 hrs (P < 0.01), then decreased to 13.5 ± 0.9 at 24 hrs (P < 0.01), to 7.2 ± 0.8 at 7 days (P < 0.011, and finally remained stable until 30 days (7.3 ± 0.4) ( fig. 1 ).
The plasma T 3 levels (ng/dl) in these animals increased from 288 ± 20 at birth to 466 ± 41 at 6 hrs (P < 0.01). They were 351 ± 55 at 24 hrs and decreased to 200 ± 36 at 7 days (P < 0.01), then remained stable until 30 days (247 ± 27) ( fig. 11. ).
In the 7 Salers calves (table 1), the plasma T 4 levels never differed from those measured in HF calves ; however, the plasma T 3 levels in the Salers calves never varied significantly between birth (270 ± 17) and 30 days (263 ± 3). In the 7 Charolais calves, plasma T 4 levels did not vary significantly between birth (13.8 ± 2.7) and 12 hrs (13.6 + 2.3), then they decreased until 10 days (4.6 ± 0.9 ; P < 0.01) and remained stable until 30 days (5 + 1). Plasma T 3 levels measured in these Charolais calves at birth (221 + 27), 12 hrs (290 ± 211, 24 hrs (259 ± 9) and 30 days (179 ± 22) were lower (P < 0.01) than those measured in HF calves at the same respective times ( fig. 1 ). The T 3 surge at 12 hrs was particularly lower in Salers and Charolais calves than in HF animals.
Plasma iodide levels measured between birth and 30 days were similar in all groups of calves. In HF animals plasma iodide levels decreased from birth (0.37 ± 0.08pg/ml) until 10 days (0.06 + 0.02gg/ml ; P < 0.011, then rernained stable until 30 days (O.C5 ± 0.01 pg/ml) ( fig. 11. ) .
No significant relationship could be found in these animals between plasma iodide levels and birth weight or between plasma T 4 or T 3 levels and birth weight. However, in the 14 Salers and Charolais calves a positive linear relationship was demonstrated between birth weight (x) and plasma T 4 level (y) at 0 hrs (y = 0.48 x -3.5 ; r = 0.69 ; P < 0.01) and 12 hrs (y = 0.6 x -11 ; r = 0.66 ; P < 0.01), and between birth weight (x) and plasma T 3 level (y) at 12 hrs (y = 5.54 x + 54 ; r = 0.68 ; P < 0.01). In the 9 calves injected with bTSH 3 hrs after birth, plasma T 4 increased from 11.3 ± 1.5 pg/dl at the time of injection ot a maximum of 16.7 ± 1.1 pg/dl (P < 0.05) 3 hrs later. In these 9 animals, plasma T 3 levels did not vary significantly (486 + 28 ng/dl) at the time of injection ; maximum 90 min later : 513 ± 42 ng/dl). In the 9 calves injected with bTSH at 21 days, plasma T 4 levels increased from 4.9 ± 0.6 pg/dl at the time of injection to 9.7 ± 0.7 pg/dl 3 hrs later (P < 0.01) ; T 3 levels increased from 123 ± 7 ng/dl at the time of injection to 195 ± 32 ng/dl 90 min later (P < 0.011. Plasma T 4 and T 3 levels did not vary significantly in control calves ( fig. 2 ).
Discussion.
Plasma iodide levels have already been measured in newborn infants (Malvaux, Beckers and De Visscher, 1965) , rats (Vigouroux, 1976) and lambs (Davicco, Vigouroux and Barlet, 1980) ; these concentrations increased after suckling in newborn rats and lambs. In our calves, plasma iodide levels decreased from birth until day 10 ( fig. 11 . This profile of the plasma iodide levels does not seem to be related to calf milk consumption since it was similar in the three groups of animals in which HF calves (from dairy cows) were fed only twice daily and Salers and Charolais (from suckling beef cows) suckled ad libitum. At the end of gestation in the bovine species, maternal iodine passes readily to the foetus (Miller et a/., 1967) . At birth plasma iodine concentrations are much higher in the calves (32.8 pg/dl) than in their dams (4 pg/dl), then during the first 6 neonatal days, there is a marked decrease in both total and protein-bound iodine in the calf plasma, suggesting a high rate of fecal as well as urinary iodine excretion during that period (Miller et al., 19671 . This might explain the similar decrease in plasma iodide levels observed in the three groups of calves in the present study ( fig. 1 ; table 11. ).
The profile of plasma T 4 and T 3 levels in the first neonatal hours is similar to that already described in newborn lambs (Nathanielsz, Silver and Comline, 1973) . In 32 healthy Friesian or HF calves plasma hormonal iodine levels measured at birth and 48 hrs later were lower than those simultaneously measured in calves which suffered from diarrhea but survived (Cabello, 1980 Using a specific radioimmunoassay for bovine TSH, the normal TSH level measured in Hereford cows was 2.5 ng/ml (5 mU of bovine TSH/100 ml ; Hopkins, Wallace and Thorburn, 1975) . We can thus assume that we used a physiological dose (5 mU/kg of body weight) of bovine TSH in our calves. The injection of bovine TSH (200 mU/kg of body weight) in four 12-hour old Jersey calves induced a significant rise in plasma hormone iodine levels, which was less intense than that measured in 3 of the same animals after the same TSH dose injected at 21 days of age (Cabello and Michel, 19771 . The dose of TSH which we used (5 mU/kg of body weight) induced a significantly more intense rise in plasma T 4 and T 3 levels in 21-day old calves than in 3-hour old calves ( fig. 2) (Nathanielsz, 1969) . Thus, the greater increase in plasma T 4 levels after TSH injection in the 21-day old calves probably resulted from a more intense T 4 release by the thyroid gland. This would also induce a greater rise in plasma T 3 levels since in newborn lambs, as in adult sheep, 56 p. 100 of the T 3 produced is derived from the ¡3-ring monodeiodination of T 4 (Klein, Oddie and Fisher, 1980 (Fisher et al., 1977) , the occupation of the thyroidal TSH receptors is probably more intense in 3-hour-old calves than in older animals. Secondly, the high levels of circulating T 3 and T 4 in the youngest calves ( fig. 1 ; 
